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directional vTalve mounted to the mask for permitting exhalation through the 



valve while precluding inhalation through the valve; 

the valve including a flexible flap having a root end portion, opposite side 
portions and a free end portion, an upper housing member, an inlet port and a valve seat 
surrounding the inlet port and being part of the upper housing member and including a sealing 
surface adjacent the inlet port; 
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the flexible flap being fixedly mounted at the root end relative to the upper 
housing member in a manner so that the freelend portion makes sealing contact with the sealing 
surface when the flexible flap is closed and so\ that the free end portion of the flexible flap lifts 
from contact with the sealing surface and mov^s outwardly of the sealing surface when exhaled 
air passes through the inlet port; and 

the flexible flap having a transversa curvature extending medially of the flap 
imparting sufficient stiffening to the flexible flap tovmaintain the flexible flap in sealing contact 
with the sealing surface for any orientation of the filter mask during normal operating conditions 
in the absence of a pressure differential across the flexible flap. 



17. A filter mask assembly as recited in claim\16, wherein the flexible flap is formed 
of elastomeric material. 
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18. A filter mask assembly as recited in claim 16, wherein the upper housing member 
includes a curved surface and the transversAcvirvature is imparted to the flexible flap by virtue of 
the root end of the flexible flap being held s^inst the curved surface of the upper housing 
member. 

19. A filter mask assembly as recited in claim 16, additionally including a lower 
housing member facing the upper housing member wherein the root end of the flexible flap is 
tra pped and fixedly positioned betwedp facing surfaces of the upper housing member and the 
lower housing member. 

20. A filter mask assembly as recited in claim 19, wherein the facing surface of the 
lower housing member is a curved surface. 

21 . A filter mask assembly as recited in claim 19, wherein that part of the sealing 
surface of the valve seat which the free end of tne flexible flap contacts is a flat surface. GaY^(0 

22. A filter mask assembly as recited im claim 19, wherein the sealing surface is 
provided on a portion of a seal ridge surrounding the inlet port. 



23. A filter mask assembly as recited in claim 22, wherein the seal ridge comprises 



four linear seal ridge members and the facing^surface oVi the lower housing is provided on a 
profiled block aligned with one of the linear seal ridge members. 
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A filter mask assembly as recited in claim 23. additionally including a second 

^c6filed £lock provided in the lower llousing member engaging a central portion of the flexible 
flap outwardly of the root end to urge me central portion toward the upper housing to enhance 
the transverse curvature of the flexible flap. 



25. A filter mask as recited in qaim 1 6, wherein the filter material comprises at least 
one sheet incorporating filter material. 
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26. A filter mask assembly including: 

a mask body adapted to fit over the nose and mouth of a wearer; 

an exhalation valve positioned in an aperture in the mask body and extending 
through the mask body; 

the exhalation valve including a i\ex/ble flap having a root end portion and a free 
end portion and a valve seat; 



the flexible flap being mounted in thev valve at its root end portion adjacent the 
valve seat in a manner so that the flexible flap has a fr^e end engaging the valve seat when 
closed; and 

wherein the flexible flap has a transverse curvature which effects maintenance of 
the flexible flap in sealing contact with the valve seat for any orientation of the filter mask 
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assembly during usage in the absence of an opening exhalation caused pressure differential 
across the flexible flap. 
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27. The filter mask assembly as recited in claim 26. wherein the transverse curvature 
of the flexible flap progressively decreases toward its free end. 

28. The filter mask of claim 27. wherein the exhalation valve additionally includes a 
lower housing member and the root end portion of the flexible flap is caused to contact the valve 
seat by a portion of the lower hqusing member. 

29. The filter mask of claim 36. wiereili the exhalation valve is located on the mask 
in a position so that during normal head mpveiWits of a wearer, the free end portion of the 
flexible flap is generally directed downwardly J 

30. The filter mask of claim 26. wherein the mask body includes at least one sheet of 
filter material. 



31. An exhalation permitting filter mask assembly including: 



a cup-shaped mask body formed of material including filter material and having 
an inner surface and an outer surface configured to fit over the nose and mouth of a user with the 
inner surface facing the user to define a breathing spaqe; 
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a one-way valve mounted to the mask for permitting only exhalation from the 



breathing space and including a first 



ousing. an inlet port, and a valve seat in the first housing, a 



flexible flap engaging the valve seat: 
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wherein the flexible flap has both a fixedly positioned root end portion held in 
fixed position on the housing and a moveable free end; 

wherein a portion of the valve seat has a curved sealing surface that contacts the 
flap at the root end and an outer sealingjuriyce portion engaged by the free end of the flexible 
flap to preclude inhalation through the one-way valve* and 

a second housing including a mofmd block having a curved surface which mates 
with the curved sealing surface of the valve se^yand contacts the flexible flap at its root end so 
that the root end is clamped between the curved surface of the profiled block and the curved 
sealing surface of the valve seat to impart transverse curvature to the flexible flap at the root end; 
and 



wherein the transverse curvature causes the free end of the flexible flap to be 
pressed into contact with the outer sealing surface for any orientation of the valve in the absence 
of an opening exhalation pressure differential across the flap; and 

wherein, when an opening exhalation pressure differential is created across the 
flap, the free end of the flexible flap flexes away from the^ outer sealing surfaces to permit 
exhalation through the valve. 
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32. A filter mask as recited in claim 31, wherein one of the housings includes lateral 
protrusions which extend into the other )pf the housings for effecting proper alignment of the first 
and second housings. 
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33. A filter mask as recited in qlaim 32. wherein one of the housings includes 
openings each matinglv receiving a portionlof one of the lateral protrusions of the other of the 
housings. 

34. A filter mask as recited in claiAi 32. wherein the flexible flap includes a notch in 



3 an edge and one of the housings includes a posmortmg block extending into the notch for 



effecting proper positioning of the flexibMflap. 



35. A filter mask as recited in claim 3 ll/wherein the filter material is in the form of at 



least one sheet incorporating filter material. 



36. A filter mask assembly including: 



a mask body adapted to fit over the nose and mouth of a wearer; 

an exhalation valve positioned in an aperture in the mask body and extending 
through the mask body; 

the exhalation valve including a flexible fl^p having a root end portion and a free 
end portion and a valve seat; 
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the flexible flap bein^ mounted in the valve inwardly of the rearmost extent of its 
root end portion adjacent the valve seat; and 

wherein the flexible flaplhas a transverse curvature which effects maintenance of 
the flexible flap in sealing contact with me valve seat for any orientation of the filter mask 
assembly in the absence of an opening exhalation caused pressure differential across the flexible 
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37. An exhalation permitting filter mask adapted to be worn over the nose and mouth 
of a user and made from or incorporatinglTfllfermaterial to remove one or more unwanted 
components from inhaled air, the mask further including 

a uni-directional valve moumedun the/mask for permitting exhalation through the 
valve while precluding inhalation through the vaJvi; 



the valve including a flexible flap having a transversely extending root end 
portion and a transversely extending free end portion: 



an upper housing member, an inlet port and a valve seat surrounding the inlet port 
and being part of the upper housing member and including a sealing surface adjacent the inlet 
port; 



the flexible flap being fixedly mounted at the root end portion relative to the 
u pper housing member so that the flexible flap makes contact with the sealing surface when the 
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flexible flap is closed and so that the free end portion of the flexible flap lifts from contact with 
the sealing surface and moves outwardhAof the sealing surface in response to exhalation by the 
user so that exhaled air passes through the inlet port; and 



the flexible flap having a transverse curvature extending outwardly from the root 
end portion imparting sufficient stiffening ta the flexible flap to maintain the flexible flap in 
sealing contact with the sealing surface for any orientation of the filter mask in the absence of an 
exhalation pressure differential across the flexible flap. 
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38. A filter mask assembly as reci\ec\in clain\ 37. wherein the flexible flap is formed 
of elastomeric material. 

39. The filter mask assembly as recited^n claim 38, wherein the transverse curvature 
of the flexible flap progressively decreases witiyinc^ease in distance from the inner end portion 
of the flexible flap. 

40. An exhalation permitting filter mask assembly including: 



a mask body formed of material includinglfilter material with the mask body 
having an inner surface and an outer surface and being configured to fit over the nose and mouth 
of a user with the inner surface facing the user to define a breathing space; 
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a one-way valve mounted in the mask body for permitting only exhalation from 
the breathing space and including an upper housing and a lower housing, a seal ridge defining a 
valve seat and at least one inlet port in the upper housing surrounded by the seal ridge; 

a flexible flap positioned Between the upper housing and the lower housing to 
contact the seal ridge and preclude inhalatilpn through at least one inlet port engaging the valve 
seat; 



wherein the flexible flap has auongitudinal axis and a fixedly positioned root end 
portion held in fixed position relative to the upper housing and the lower housing and a moveable 
free end portion and wherein the flexible flap k\fix/dlv positioned so that its root end portion 
engages the seal ridge and the lower housing inWmanner imparting transverse curvature to the 
flexible flap at the root end portion, and so that/ the transverse curvature causes the free end of the 
flexible flap to be pressed into contact with the seal ridge in any orientation of the valve in the 
absence of an opening exhalation pressure differential across the flap; and 

wherein, when an opening exhalation pressure differential is created across the 
flexible flap, the free end portion of the flexible flap flexes away from the real ridge allowing 
exhalation through the valve. 




41. A filter face mask comprising: 




a mask body adapted to fit over a nose and a mouth of a wearer; and 
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\ an exhalation valve mouiyed to the mask body: 
/ t 



the exhalation valve comprising a flexible flap and a valve seat; 



the flexible flap being mounted to the valve seat in cantilever fashion for 
movement between open and closed positions 

the flexible flap having a longitudinal dimension and a free end that rests upon the 
valve seat when in closed position; 

the flexible flap also having a transverse curvature in a direction transverse to the 
flap's longitudinal dimension; 

the transverse curvature biasing the flexible flap to effect positioning and 
retention of the flexible flap in the closed position in tne absence of an opening pressure 
differential across the flap for any orientation of the valve. 



/^^> 42. The filter mask of claim 41, wherein the flexible flap has maximum transverse 
curvature at the the location where tha flexible flap is mounted to the valve seat. 



C^^ \43. The filter mask of claim 42, wherein the transverse curvature of the flexible flap 
progressively decreases toward the free end of thevflexible flap. 
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44. The filter mask of claipi 4L wherein the transverse curvature is imparted to the 
flex^fe flap bv virtue of its mountinglto the valve seat. 



45. The filter mask of claiiri44, wherein the flexible flap is mounted to the valve seat 
by being pressed towards the seat bv a ihember disposed on a valve cover. 

46. The filter mask of claim 4\1. wherein the exhalation valve is so located on the 
mask such that during normal head movements of a wearer, the free end of the flexible flap is 
generally directed downwardly. 

47. A filter face mask that composes: 

a mask body adapted to fit oveq a nose and mouth of a wearer for filtering 
inhalation air; and 

an exhalation valve mounted to th& mask body, the exhalation valve including a 
flexible flap, an upper housing including a seal ridge terminating in a seal surface, and a lower 
housing; 

the upper housing including one or mor^ inlet ports, the one or more inlet ports 
being surrounded by the seal ridge; 

the lower housing including one or more outlet ports and being joined to the upper 

housing; 



-13- 



• 



^"tf^V the flexible flap having a stationary portion and a free portion and a peripheral 
edge that/includes both stationary andlfree segments; 



the stationary portion of the flexible flap being held in a fixed position relative to 
and in contact with a portion of the seal rkige so as to remain stationary during exhalation, and 
the free portion of the flap being movable muring exhalation; and 

the flexible flap having a transverse curvature that is imparted to the flexible flap 
bv the mounting of the flexible flap in contact with a portion of the seal ridge: the transverse 
curvature effecting biasing of the free portion of the flexible flap towards the seal surface under 
neutral conditions while also allowing the free portion of the flexible flap to be lifted from the 
seal surface during an exhalation. 

48. The filter face mask of claiA 47. wherein the mounting of the flexible flap causes 
at least a portion of the stationary portion of\the)flexible flap to reside beneath the seal surface 
means of the valve seat when the valve is viewed from a side elevation. 



r^j^X 49. The filter face mask of claim 48, wherein the flexible flap is mounted to the valve 
in>cantilever manner by being trapped between Vespective surfaces on the valve seat and the 
valve cover. 




exhalation valve with a downward component that directs the exhalate awav from a wearer's 



■ eves. 



5 1 . The filter face mask of claim 47. wherein the seal surface has multiple portions 
that include first and second side portions and a free-end portion, the free segment of the 
peripheral edge of the flexible flap having a f j lat configuration above the first and second side 
portions and the free end portion. 
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52. The filter face mask of claim 47. Wherein the flexible flap's transverse curvature 
progressively decreases towards an outer end of tke free portion of the flexible flap. 

53. The filter face mask of claim 47, wherein the valve seat and valve cover are 
inter-fitting plastic parts. 



54. The filter face mask of claim 47, wherein said stationary portion of the flexible 
flap is permanently configured for embracing a portion of the valve seat. 



55. A uni-directional fluid valVe that comprises: 

(a) a flexible flap; and 

(b) a cooperating vatversfet v the valve seat including a seal surface that 
surrounds an orifice, the flexible flap being kftacned to the valve seat in a cantilevered fashion 
such that the flexible flap makes contact withVfle seal surface when the flexible flap is closed and 
such that a free end of the flexible flap lifts fromttie seal surface when fluid passes through the 
orifice in the permitted direction, the flexible flap Having a transverse curvature to bias the 
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flexible flap to the seal surface in tqe absence of a pressure differential across the flexible flap, 
under any orientation of the valve. 

56. The valve of claim SS^wherein the flexible flap exhibits the curvature in its 
natural state. 



57. The valve of claim 55. wherein the curvature is imparted to the flexible flap by 
virtue of its mounting to the valve seat. 

\^ 58. The valve of claim ^T-wherein the flexible flap is trapped at a fixed portion of the 
flexible flap between confronting surfaces or the Malve seat and a valve cover. 

\ 59. The valve of claim 58. whereM the confronting surfaces are curved. 

fo^k 60. The valve of claim 55, wherein that part of the seal surface which the free end of 
the flexible flap is adapted to contact is flat. 



61. The valve of claim 55. wherein the flexible flap includes side edges adapted to 
contact the seal surface and wherein those parts of tl\e seal surface which the side edges of the 
flexible flap are adapted to contact are flat. 



^ 62. The valve of claim 55. wherein the mounting of the flexible flap on the valve seat 
also imparts a longitudinal curvature to the central section of the flexible flap. 
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63. A filter mask that haalm exhalation valve, constructed in accordance with claim 
5 1 mounted to the mask. f\\ 
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64. A filter face mask thy comprises: 

(a) a mask body adapted to fit over a nose and a mouth of a wearer; and 



(b) an exhalation valve mounted to the mask body, the exhalation valve 
comprising a flexible flap and a valve seat, the flexible flap being mounted to the valve seat in 
cantilever fashion such that it has a longitmdinal dimension, the flexible flap having a free end 
that rests upon the valve seat when closed, the flexible flap exhibits a curvature in a direction 
transverse to the flexible flap's longitudinal dimension, the transverse curvature biasing the 
flexible flap to assist in closing the valve in the absence of an opening pressure differential across 
the flexible flap, under any orientation of the valve 

65. The filter mask of claim -frfrrVljierein the flexible flap has a transverse curvature at 
the location where the flexible flap is mouixfeYl to the valve seat. 



^^^> 66. The fluid valve of claim^/wmerein the transverse curvature of the flexible flap 
decreases in the longitudinal dimension to warm a free end of the flexible flap. 

67. The filter mask of claim 64, wherein the transverse curvature is imparted to the 
flexible flap by virtue of its mounting to the valve seat. 



68. The filter mask of claim 67, wherein th& flexible flap is mounted to the valve seat 
by being pressed toward the valve seat by a member disposed on a valve cover. 
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f ^\ \69. The filter mask of claim 64. wherein the exhalation valve is so located on the 
rnasx such that during normal head\novements of a wearer, the free end of the flexible flap is 
generally directed downward. 
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70. A filter face mask yiat comprises: 
Va^^ (a) a mask bod^ adapted to fit over a nose and mouth of a wearer; and 




(b) an exhalation valve mounted to the mask body, the exhalation valve 
comprising a flexible flap, a valve seat, and a valve coven the valve seat comprising one or more 
inlet ports, which one or more ports ane surrounded by a seal surface, the valve cover comprising 
one or more outlet ports and being joined to the valve seat, the flexible flap having a stationary 
portion and a free portion and a peripheral edge that includes stationary and free segments, the 
stationary segment of the flexible flap ! s peripheral edge being associated with the stationary 
portion of the flexible flap so as to remain stationary during an exhalation, and the free segment 
of the flexible flap's peripheral edge being associated with the free portion of the flexible flap so 
as to be movable during an exhalation, the flexible flap having a transverse curvature that is 
imparted to the flexible flap by the mounting of the flexible flap at the stationary portion, the 
mounting of the flexible flap at the stationary portion biasing the free portion of the flexible flap 
toward the seal surface under neutral conditions while also allowing the free portion of the 
flexible flap to be lifted from the seal surface during an exhalation. 



71. The filter face mask of claim. 70. wherein the mounting of the flexible flap causes 
at least a portion of the stationary portion of the flexible flap to reside beneath the seal surface of 



the valve seat when the valve is viewed from a sidgfelevation. 

— y^~* 
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72. The filter face mask oY claim 71. wherein the flexible flap is mounted to the valve 
by/being trapped between respective surfaces on the valve seat and the valve cover. 

73, The filter face mask of claim 70. wherein the outlet ports are oriented on the valve 
cover relative to the flexing of the flexible flap such that exhaled air from a wearer exits the 
exhalation valve with a downward component that directs the exhalate away from a wearer's 
eves. 



74. The filter face mask of claim 70. Wherein the seal surface has multiple portions 
that include first and second side portions and a Iree-end portion, the free segment of the 
peripheral edge of the flexible flap having a flat configuration above the first and second side 
portions and the free end portion. 
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75. The filter face mask of claim 70. wherein the flexible flap's transverse curvature 
decreases towards an end of the free portion of the flexible flap. 

76. The filter face mask of claim 75. wherein the flexible flap lies flat against the seal 
surface that is disposed beneath the free end of the flexible flap. 

77. The filter face mask of claim 70. wherein th^ valve seat and valve cover are inter- 
fitting plastic parts. 



78. The filter face mask of claim 70. wherein stationary portion of the flexible flap is 
configured for embracing a member on the valve seat. 
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STATUS OF CLAIMS AND SUPPORT FOR CHANGES 



STATUS OF CLAIMS 



Patent claim number(s) Status 
1-11 canceled 
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Added claim number(s) Status 
11-15 canceled 
16-78 pending 

SUPPORT FOR NEW LIMITATIONS IN NEW CLAIMS 



Claim(s) Limitation 

16 An exhalation permitting filter mask assembly for 

positioning over the mouth and nose of a user 

16 the filter mask assembly comprising a mask 

configured to fit over the nose and mouth of a user 
and including filter material through which air can 
be inhaled by a user while effecting filtration of the 
inhaled air 

16, 37 a uni-directional valve mounted in the mask for 

permitting exhalation through the valve while 
precluding inhalation through the valve 

16, 37 a flexible flap having a root end portion, opposite 

side portions and a free end portion 

16, 37 an upper housing member 



Support 

Col. 1, lines 4-9 
Figure 1 

Col. 1, lines 4-9 
Figure 1 



Col. 1, lines 9-15 

Col. 3, lines 16-21 
Col. 3, lines 1-6 
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Claim(s) Limitation Support 
16,31,37 an inlet port Col. 3, lines 6-8 

16, 37 a valve seat surrounding the inlet port and being Col. 3, lines 4-8 

part of the upper housing member and including a 
sealing surface adjacent the inlet port 

16 the flexible flap being fixedly mounted at the root Col. 3, lines 16-22, 44-53 

end relative to the upper housing member in a 
manner so that the free end portion makes sealing 
contact with the sealing surface when the flexible 
flap is closed and so that the free end portion of the 
flexible flap lifts from contact with the portion of 
the sealing surface and moves outwardly of the 
sealing surface when exhaled air passes through the 
inlet port, 

16 the flexible flap having a transverse curvature Col. 3, lines 25-37, 54-61 

y extending medially of the flap imparting sufficient 

^ stiffening to the flexible flap to maintain the 

jg flexible flap in sealing contact with the sealing 

surface for any orientation of the filter mask in the 
y absence of a pressure differential across the flexible 

£ flap 

17, 38 the flexible flap is formed of elastomeric material Col. 3, lines 2, 12-15 

\* 1 8 the upper housing member includes a curved Col. 3, lines 25-28 

g surface and the transverse curvature is imparted to 

the flexible flap by virtue of the root end of the 
p flexible flap being held against the curved surface 

of the upper housing member 



19 a lower housing member facing the upper housing Col. 3, lines 1-4, 16-21 
member wherein the root end of the flexible flap is 

trapped and fixedly positioned between facing 
surfaces of the upper housing member and the 
lower housing member 

20 the facing surface of the lower housing member is a Col. 3, lines 25-28 
curved surface 

21 that part of the sealing surface of the valve seat Col. 3, lines 62-64 
which the free end of the flexible flap contacts is a Figures 3 and 4 
flat surface. 
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Claim(s) Limitation Support 

22 the sealing surface is provided on a portion of a Figures 4 and 5 
seal ridge surrounding the inlet port 

23 the seal ridge comprises four linear seal ridge Col. 3, lines 7-8 
members 

23 the facing surface on the lower housing is provided Col. 3, lines 16-21 
on a profiled block aligned with one of the linear 

seal ridge members 

24 a second profiled block provided in the lower Col. 3, lines 29-33 
housing member engaging a central portion of the 

flexible flap outwardly of the root end to urge the 
central portion toward the upper housing to 
enhance the transverse curvature of the flexible flap 

25, 35 the filter material comprises at least one sheet Col. 2, lines 53-55 

Q incorporating filter material 

4 g 26, 32 a filter mask assembly including a mask body Col. 1, lines 4-9 

fQ adapted to fit over a nose and a mouth of a wearer 



m 
w 



M 

C3 
10 

a 



26, 32 an exhalation valve positioned in an aperture in the Col. 2, lines 64-67 

mask body and extending through the mask body 

26, 36 the exhalation valve including a flexible flap Col. 3, lines 2, 12-15 

having a root end portion and a free end portion Figure 4 
and a valve seat 

26 the flexible flap being mounted in the valve at its Col. 3, lines 21-46 

root end portion adjacent the valve seat in a manner Figure 4 and 5 
that the flexible flap has a free end engaging the 
valve seat when closed and has a transverse 
curvature which effects maintenance of the flexible 
flap in sealing contact with the valve seat for any 
orientation of the filter mask assembly during 
usage in the absence of an opening exhalation 
caused pressure differential across the flap 

27, 39 the transverse curvature of the flexible flap Col. 3, line 65 to 

progressively decreases toward its free end Col. 4, line 4 

28 the exhalation valve additionally includes a lower Col. 3, lines 25-37 

housing member and the root end portion of the 
flexible flap is caused to contact the valve seat by a 
portion of the lower housing member 
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3 1 a valve seat in the first housing Col. 3, lines 4-8 



Claim(s) Limitation Support 

29 the exhalation valve is located on the mask in a Col. 6, lines 10-13 
position so that during normal head movements of 

a wearer, the free end portion of the flexible flap is 
generally directed downwardly 

30 the mask body includes at least one sheet of filter Col. 2, lines 53-55 
material 

3 1 an exhalation permitting filter mask assembly Col. 1 , lines 4-9, col. 2, 
including a cup-shaped mask body formed of lines 53-56 

material including filter material and having an 
inner surface and an outer surface configured to fit 
over the nose and mouth of a user with the inner 
surface facing the user to define a breathing space 

3 1 a one-way valve mounted in the mask body for Col. 1 , lines 4-15 

□ permitting only exhalation from the breathing space 

^31 a first housing Col. 3, lines 1-6 

w 

en 

W 31 a flexible flap engaging the valve seat Col. 3, lines 12-22 

*P 

Cfi 31 the flexible flap has a fixedly positioned root end Col. 3, lines 46-53 

* portion held in fixed position by the housing and a 

^ moveable free end 

M 

P 3 1 the valve seat has a curved sealing surface that Col. 3, line 62 to 

M contacts the flap at the root end and an outer Col. 4, line 8 

sealing surface engaged by the free end of the 
flexible flap to preclude inhalation through the one- 
way valve 

31 a second housing including a profiled block having Col. 3, lines 1-2, 16-21, 

a curved surface which mates with the curved 25-29 
sealing surface of the valve seat and contacts the 
flexible flap at its root end so that the root end is 
clamped between the curved surface of the profiled 
block and the curved sealing surface of the valve 
seat to impart transverse curvature to the flexible 
flap at the root end 

31 the transverse curvature causes the free end of the Co. 3, lines 44-61 

flexible flap to be pressed into contact with the 
outer sealing surface in the absence of an opening 
exhalation pressure differential across the flap 



-4- 



Claim(s) 
31 



32 



33 
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Limitation 

when an opening exhalation pressure differential is 
created across the flap, the free end of the flexible 
flap flexes away from the outer sealing surfaces to 
permit exhalation through the valve 

one of the housings includes lateral protrusions 
which extend into the other of the housings for 
effecting proper alignment of the first and second 
housings 

one of the housings includes openings each 
matingly receiving a portion of one of the lateral 
protrusions of the other of the housings 

the flexible flap includes a notch in an edge and 
one of the housings includes a positioning block 
extending into the notch for effecting proper 
positioning of the flexible flap 

the flexible flap being mounted in the valve 
inwardly of the rearmost extent of its root end 
portion adjacent the valve seat 

the flexible flap has a transverse curvature which 
effects maintenance of the flexible flap in sealing 
contact with the valve seat for any orientation of 
the filter mask assembly in the absence of an 
opening exhalation caused pressure differential 
across the flexible flap. 

the flexible flap being fixedly mounted at the root 
end portion relative to the upper housing member 
in a manner so that the flexible flap makes contact 
with the sealing surface when the flexible flap is 
closed and so that the free end portion of the 
flexible flap lifts from contact with the sealing 
surface and moves outwardly of the sealing surface 
in response to exhalation by the user so that 
exhaled air passes through the inlet port 



Support 

Col. 4, lines 2-7 



Col. 3, lines 8-12 



Col. 3, lines 8-12 



Col. 3, lines 16-17 



Figure 4 



Col. 3, Lines 21-37 
Figures 4 and 5 



Col. 3, lines 16-22, 44-53 
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Claim(s) 

37 



40 



40 



40 



40 
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Limitation 

the flexible flap having a transverse curvature 
extending outwardly from the root end portion 
imparting sufficient stiffening to the flexible flap to 
maintain the flexible flap in sealing contact with 
the sealing surface for any orientation of the filter 
mask in the absence of an exhalation pressure 
differential across the flexible flap 

an exhalation permitting filter mask assembly 
including a mask body formed of material 
including filter material 

the mask body having an inner surface and an outer 
surface and being configured to fit over the nose 
and mouth of a user with the inner surface facing 
the user to define a breathing space 

the flexible flap has a longitudinal axis and a 
fixedly positioned root end portion held in fixed 
position relative to the upper housing and the lower 
housing and a moveable free end portion 

the flexible flap is fixedly positioned so that its root 
end portion engages the seal ridge and the lower 
housing in a manner imparting transverse curvature 
to the flexible flap at the root end portion, and so 
that the transverse curvature causes the free end of 
the flexible flap to be pressed into contact with the 
seal ridge in any orientation of the valve in the 
absence of an opening exhalation pressure 
differential across the flap 

when an opening exhalation pressure differential is 
created across the flexible flap, the free end portion 
of the flexible flap flexes away from the real ridge 
allowing exhalation through the valve. 

a one-way valve mounted in the mask body for 
permitting only exhalation from the breathing space 
and including an upper housing and a lower 
housing, a seal ridge defining a valve seat and at 
least one inlet port in the upper housing surrounded 
by the seal ridge 



Support 

Col. 3, lines 25-37, 54-61 



Col. 1, lines 4-9, 
Col. 2, lines 53-56 
Figure 1 

Col. 2, lines 53-56 
Figure 1 



Col. 3, lines 1-10, 20-27 
Figure 4 



Col. 3, lines 44-53 
Figures 4 and 5 



Col. 3, lines 44-53 



Col. 2, lines 64-67, 
Col 3, lines 1-10 
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Claim(s) Limitation Support 

40 a flexible flap positioned between the upper Col. 3, lines 16-61 
housing and the lower housing to contact the seal 

ridge and preclude inhalation through at least one 
inlet port engaging the valve seat 

41 a mask body adapted to fit over a nose and a mouth Col. 1, lines 1-4 
of a wearer Figure 1 

41 an exhalation valve mounted to the mask body Col. 2, lines 64-67 

41 the exhalation valve comprising a flexible flap and Col. 3, lines 13-15 

a valve seat 

41 the flexible flap being mounted to the valve seat in Col. 3, lines 21-53 

cantilever fashion for movement between open and 
closed positions 

41 the flexible flap having a longitudinal dimension Col. 3, lines 44-46 

and a free end that rests upon the valve seat when 
in closed position 

41 the flexible flap also having a transverse curvature Col. 3 ? lines 25-29 

in a direction transverse to the flap's longitudinal 
dimension 

41 the transverse curvature biasing the flexible flap to Col. 3, lines 34-37 
effect positioning and retention of the flexible flap 

in the closed position in the absence of an opening 
pressure differential across the flap for any 
orientation of the valve 

42 the flexible flap has maximum transverse curvature Col. 4, lines 2-8 
at the the location where the flexible flap is Figures 4 and 5 
mounted to the valve seat 

43 the transverse curvature of the flexible flap Col. 4, lines 2-8 
progressively decreases toward the free end of the Figure 4 
flexible flap 

44 the transverse curvature is imparted to the flexible Col. 3, lines 25-29 
flap by virtue of its mounting to the valve seat Figures 4 and 5 

45 the flexible flap is mounted to the valve seat by Col. 3 ? lines 25-29 
being pressed towards the seat by a member 

disposed on a valve cover 
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47 

47 

47 

47 
47 

47 
47 

47 



47 



Limitation 

the exhalation valve is so located on the mask such 
that during normal head movements of a wearer, 
the free end of the flexible flap is generally directed 
downwardly 

a mask body adapted to fit over a nose and mouth 
of a wearer for filtering inhalation air 

an exhalation valve mounted to the mask body, the 
exhalation valve including a flexible flap 

an upper housing including a seal ridge terminating 
in a seal surface 

a lower housing 

the upper housing including one or more inlet 
ports, the one or more inlet ports being surrounded 
by the seal ridge 

the lower housing including one or more outlet 
ports and being joined to the upper housing 

the flexible flap having a stationary portion and a 
free portion and a peripheral edge that includes 
both stationary and free segments 

the stationary portion of the flexible flap being held 
in a fixed position relative to and in contact with a 
portion of the seal ridge so as to remain stationary 
during exhalation, and the free portion of the 
flexible flap being movable during exhalation 

the flexible flap having a transverse curvature that 
is imparted to the flexible flap by the mounting of 
the flexible flap in contact with a portion of the seal 
ridge; the transverse curvature effecting biasing of 
the free portion of the flexible flap towards the seal 
surface under neutral conditions while also 
allowing the free portion of the flexible flap to be 
lifted from the seal surface during an exhalation 



Support 

Col. 3, lines 22-25 
Figure 1 



Col. 3, lines 22-25 
Figure 1 

Col. 2, lines 64-65 

Col. 3, lines 4-8 

Col. 3, lines 8-10 
Col. 3, lines 4-8 

Col. 3, lines 8-12 

Col. 3, lines 16-37 
Figures 4 and 5 

Col. 3, lines 16-20, 46-53 
Figures 4 and 5 



Col. 3, lines 25-53 
Figures 4 and 5 
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51 



52 

53 
54 

55 
55 



Limitation 

the mounting of the flexible flap causes at least a 
portion of the stationary portion of the flexible flap 
to reside beneath the seal surface means of the 
valve seat when the valve is viewed from a side 
elevation 

the flexible flap is mounted in cantilever manner to 
the valve by being trapped between respective 
surfaces on the valve seat and the valve cover 

the outlet ports are oriented on the valve cover 
relative to the flexing of the flexible flap such that 
exhaled air from a wearer exits the exhalation valve 
with a downward component that directs the 
exhalate away from a wearer's eyes 

the seal surface has multiple portions that include 
first and second side portions and a free-end 
portion, the free segment of the peripheral edge of 
the flexible flap having a flat configuration above 
the first and second side portions and the free end 
portion 

the flexible flap's transverse curvature 
progressively decreases towards an outer end of the 
free portion of the flexible flap 

the valve seat and valve cover are inter- fitting 
plastic parts 

said stationary portion of the flexible flap is 
permanently configured for embracing a portion of 
the valve seat 

a flexible flap 

a cooperating valve seat, the valve seat including a 
seal surface that surrounds an orifice, the flexible 
flap being attached to the valve seat in a 
cantilevered fashion such that the flexible flap 
makes contact with the seal surface when the 
flexible flap is closed and such that a free end of 
the flexible flap lifts from the seal surface when 
fluid parses through the orifice in the permitted 
direction 



Support 

Col. 3, lines 25-53 
Figures 4 and 5 



Col. 3, lines 16-21 
Figures 4 and 5 

Col. 3, lines 37-43 



Col. 3, lines 4-8 
Figures 2 and 3 



Col. 4, lines 2-8 
Figures 4 

Col. 3, lines 1 and 2 

Col. 3, lines 16 and 17 
Figure 2 

Col. 3, lines 1-3 

Col. 3, lines 4-8, 16-22 
and 44-53 
Figures 3 and 4 
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Claim(s) Limitation 

55 the flexible flap having a transverse curvature to 
bias the flexible flap to the seal surface in the 
absence of a pressure differential across the flexible 
flap, under any orientation of the valve 

56 the flexible flap exhibits the curvature in its natural 
state 

57, 67 the curvature is imparted to the flexible flap by 

virtue of its mounting to the valve seat 

58 the flexible flap is trapped at a fixed portion of the 
flexible flap between confronting surfaces of the 
valve seat and a valve cover 

59 the confronting surfaces are curved 



60 that part of the seal surface which the free end of 
the flexible flap is adapted to contact is flat 

61 the flexible flap includes side edges adapted to 
contact the seal surface and wherein those parts of 
the seal surface which the side edges of the flexible 
flap are adapted to contact are flat 

62 the mounting of the flexible flap on the valve seat 
also imparts a longitudinal curvature to the central 
section of the flexible flap 

63 A filter mask that has an exhalation valve, 
constructed in accordance with claim 5 1 mounted 
to the mask 

64, 70 a mask body adapted to fit over a nose and a mouth 

of a wearer 

64, 70 an exhalation valve mounted to the mask body 



Support 

Col. 3, lines 25-37 and 
54-61 



Col. 2, lines 25-27 

Col. 3, lines 16-34 
Figures 4 and 5 

Col. 3, lines 16-28 
Figures 4 and 5 

Col. 3, lines 25-28 
Figure 5 

Col. 3, line 63 
Figures 3 and 4 

Col. 3, lines 12-13 
Figures 3 and 4 



Figure 4 

Figure 1 

Figure 1 
Figure 1 
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Claim(s) Limitation Support 

64 the exhalation valve comprising a flexible flap and Col. 3, lines 34-37 

a valve seat, the flexible flap being mounted to the Figure 4 and 5 
valve seat in cantilever fashion such that it has a 
longitudinal dimension, the flexible flap having a 
free end that rests upon the valve seat when closed, 
the flexible flap exhibits a curvature in a direction 
transverse to the flexible flap's longitudinal 
dimension, the transverse curvature biasing the 
flexible flap to assist in closing the valve in the 
absence of an opening pressure differential across 
the flexible flap, under any orientation of the valve 



65 the flexible flap has a transverse curvature at the Col. 3, lines 16-34 

location where the flexible flap is mounted to the 
valve seat 

p 66 the transverse curvature of the flexible flap Col. 4, lines 2-5 

decreases in the longitudinal dimension toward a Figure 4 
4 g free end of the flexible flap 

68 the flexible flap is mounted to the valve seat by Col. 3, lines 16-19 

y being pressed toward the valve seat by a member Figure 4 and 5 

» disposed on a valve cover 

*?» 

m 

- ? 69 the exhalation valve is so located on the mask such Col. 3, lines 37-43 

j\ that during normal head movements of a wearer, Figure 4 

y, the free end of the flexible flap is generally directed 

q downward 

ffi 

q 70 an exhalation valve mounted to the mask body Col. 2, lines 64-67 
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Limitation 

the exhalation valve comprising a flexible flap, a 
valve seat, and a valve cover, the valve seat 
comprising one or more inlet ports, which one or 
more ports are surrounded by a seal surface, the 
valve cover comprising one or more outlet ports 
and being joined to the valve seat, the flexible flap 
having a stationary portion and a free portion and a 
peripheral edge that includes stationary and free 
segments, the stationary segment of the flexible 
flap's peripheral edge being associated with the 
stationary portion of the flexible flap so as to 
remain stationary during an exhalation, and the free 
segment of the flexible flap's peripheral edge being 
associated with the free portion of the flexible flap 
so as to be movable during an exhalation, the 
flexible flap having a transverse curvature that is 
imparted to the flexible flap by the mounting of the 
flexible flap at the stationary portion, the mounting 
of the flexible flap at the stationary portion biasing 
the free portion of the flexible flap toward the seal 
surface under neutral conditions while also 
allowing the free portion of the flexible flap to be 
lifted from the seal surface during an exhalation 

the mounting of the flexible flap causes at least a 
portion of the stationary portion of the flexible flap 
to reside beneath the seal surface of the valve seat 
when the valve is viewed from a side elevation 

the flexible flap is mounted to the valve by being 
trapped between respective surfaces on the valve 
seat and the valve cover 

the outlet ports are oriented on the valve cover 
relative to the flexing of the flexible flap such that 
exhaled air from a wearer exits the exhalation valve 
with a downward component that directs the 
exhalate away from a wearer's eyes 

the seal surface has multiple portions that include 
first and second side portions and a free-end 
portion, the free segment of the peripheral edge of 
the flexible flap having a flat configuration above 
the first and second side portions and the free end 
portion 



Support 

Col. 3, lines 1-12, 16-61 
Figures 4 and 5 



Col. 3, lines 16-28 
Figure 4 



Col. 3, lines 16-28 
Figure 4 

Col. 3, lines 37-43 



Col. 3, lines 7-8, 16-20 
Figures 2, 3 and 4 
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C/fl//«^ Limitation Support 

75 the flexible flap's transverse curvature decreases Col. 4, lines 2-5 
towards an end of the free portion of the flexible Figure 4 

flap 

76 the flexible flap lies flat against the seal surface Col. 3, lines 34-37 
that is disposed beneath the free end of the flexible Figure 4 

flap 

77 the valve seat and valve cover are inter-fitting Col. 3, lines 1-2 
plastic parts Figure 4 

78 stationary portion of the flexible flap is configured Col. 3, lines 25-29 
for embracing a member on the valve seat Figures 4 and 5 
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